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Dr. J. Westmau (8) briefly discusses the shrinkage o€ 
a snow cover at several points on the public s uare in 

from each other by short 8staiice. 

ments over a period o P 12 d a ~ s  in March, 1901, during 

in snow t z at had been shoveled together in which the 

maximum decrease recor x ed in 24 hours being 4.8 cni. 

where the snow cover was fairly uiii- 
of approsimately 20 cm. (7.8 

inches). Ten measurenients were made a t  points ciis- 
tant from each other about 3 nieters (9.8 feet) and the 
mean of these 10 measurements was adopted as the mean 
depth for the time and lace. Contiiiuing these measure- 

which time thawing weather did not prevail, he was able 
to accurately note the diminution of the snow cover 
day by da . Another series of measurements was made 

total depth was at one time 54 cm. (21.2 inches). The 
average temperature during the period was 31.1 OF. The 
diminution in depth of the snow cover was weatest in 
the snow that had been iled together artif%ally, the 

(1.9 inches). Where the snow lay as it fell, the masimum 
decrease recorded in 24 hours was 3.93 cm. (1.53) the 
average daily decrease being 1.25 cm. (0.5 inch). 

Dr. Westmann considers the loss due to evaporation as 
being of small importance and points out that in some 
cases the gain by condensation more than balances the 
loss by evaporation. 

The water content of the snow was deterniined by 
weighino a known volume taken froni the same points t i t  
which $e th measurements were made. Two series of 
density &terminations were made, the first for a top 
layer of 12 cm. (4.7 inches) and the other for a la er of 

sults show, as was to be expected, that the density in- 
creases with the depth. 

Dr. Westmann also points out that the water equivalent 
of the snow cover, which was 70 mm. on March 10, had 
diminished to 30 mm. on March 23. He considers tlie 
loss of 40 mm. to have been due to melting snow, the 
greater portion of which flowed away. During the mclt- 
m the structure of the siiow changes csscntially, the 
or % inary snow becomes changed into angular grains, wlicii 
the adhesion between these grains becomes siiidl through 
intense melting, the structure of the snow 1)ecomes 11s 
coarse sand. 

The same author in collaboration with M. dnnsson As- 
cusses a t  length and in great detail the several influelices 
contributing to R dimi!iution in depth of n snow layer. 
(See p. 105.) 

6 cm. (2.4 inches) next to the earth's surface. Tt  e re- 

,rg/. ~i-7%. 4 6  (794) 
GROWTH, SETTLING, AND FINAL DISAPPEARANCE OF A 

SNOW COVER IN THE SIERRA NEVADA, 1915-16. 

Ry HENRY P. ALCIATORE, Moteorolo&. 

[ h t c l l :  Wcot!ler Biireao. Reno, Nev.--.l9li. 1 

The followin is a brief account of thP coutrolling 
factors which f etermined the growth, settling, inelting, 
and final disappearance of the snow cover of the 1915-16 
season at-four t pical Weather Bureau mountain snow- 
fall stations in t K e Lake Tahoe watershed. The stations 
selected were: Talioe and Tallnc, Csl., on the west side, 
md Marlette Lake, Nev., and Bijou, Cal., on the east 
side of the lake. All of these, exce t Marlette Lake, are 

, body of water about 1,700 feet above the surface of 
Lake Tahoe, 2 miles east of the latter. 

on the shores of Lake Tahoe. Mar P ette Lake is a small 

0 ,  0 1  

39 9 la0 11 
38 56 120 2 
38 57 119 58 
39 10 119 I 

The season o ened with a general snowstorm, Novem- 
ber 8, 1915. Ifovember, Janua , and May were colder 

mild, particularly Februa If in the absence of humid- 
ity, wind, and sunshine X t a  for the places named, we 
consult the records of tlie nearest Weather Bureau ob- 
servatory, namely, those of Reno, Nev., we find that 
from March to June the weather was unusuall dry and 
windy and the amount of iiisolation considera 35 ly above 
the normal for the season, yet, in spite of these con- 
ditions, the snow cover finally disappeared at about the 
usud time of year a t  Marlette Lake, and somewhat 
ahead of time at the other stations. 

Speaking generally, if we exclude impurities, a snow 
cover consists of two elements, and only two, i. e., snow 
and air. As a rule, fresh snow contains more air than 
snow, and the reverse of this holds true for the lower 
lnFers of a snow cover. For esample, at one point in 
t lie Carson watershed, the snow was 10 feet deep, and its 
average density was 40 per cent; hence a cylinder of that 
snow, of one square foot base? would have contained 
about 6 cubic feet of air, and only 4 cubic feet of snow. 

The details of the topography, eograpliical location, 
etc., of each station whose records E ave been used in this 
paper will be found in Table 11. The first three are on 
the lake shore, while t,he fourth, Marlette Lake, is 1,670 
feet above the lake surface, and about 3 miles inland, on 
the eastern part of the drainage basin of the lake. 

TABLE Il.-Locuiion of niorin.fnitr sttoic$ill rtutiom. 

than usual, but February, Marci, l7 and April were quite 

1-1-1- 

As poiiibcd out by Prof. Hciiry for t.hs high Sierras of 
central California (27), so in the Tahoe Basin the fact 
that a considerable portion of the snow on the ground in 
midwinter settled or packed t.hrough natural causes aside 
from the occurrence of warm weather attended blp rain 
is evident. In fact, the greatest amount of fortnightly 
settling at any station, namely, at the rate of 7.2 inches 
per day (Marlette Lake) occurred in January, the coldest 
nionth of the season, and one of the coldest on record. 
The average claily settling of the snow cover for tshe entire 
season, in inches, was 2.2 inches at Tahoe, 1.6 a t  Tallac, 
1.5 at Bijou, and 1.7 a t  
values with the 
Fordyce Dani, 
of years, wliich were 1.9? 2, and 2 inches, 
note t,hat Tahoe, Cal., at an altitude of 
a slightly gseater rate (in 1915-16) t.ha.n the average rate 
given for Tamarack. The most pronounced set- 
occurred at. all &ations in the Tahoe Basin in January, 
the month of heaviest siiow; at Tallac, in February, a 
month of scant snowfall. 

Table 11 below has been prepared to show the daily 
changes in de th of snow cover at a single station in the 
Tahoe Basin P or the period November 9 to December 31, 
1915. The aniount of snow, as it fell da by day, has 

of the snow cover on the ound is iven in the third 
been entered in t,he second column and t z e total depth 

column each day. It, w i f h p  read 5 y seen that the 
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November ................................... 
December ................................... 
January ..................................... 
February .................................... 
~ e r ~ h  ....................................... 
April.. ...................................... 

depth on the ground dimbishea quite steadily and 
hegulmly. Thus, on November 9, a total cover of 31 
inches of f d  fallen snow was on the ground. That 
smount d e d  until on the 22d, there were but 3 
inches remaining. F'urther details become apparent 
by an inspection of Table 12. 
TIBZ~E 12.-D&l d e p h  of the m02u cover at a single station in & Lah 

!&hoe B a n ,  November-December, 1915. OF. 'F. Inchw. Percent. 
86.7 -1.8 a3 9!2 
29.4 -1.4 29 65 
22.5 -4.6 129 61 
34.6 -6.6 I2 49 
86.4 -4.4 56 I 
40.0 -3.0 E6 97 

I -. 

November ................................... 
D-LW ................................... 
January ..................................... 
February .................................... 
March ....................................... 

-I-'- 

39.0 -0.6 
31.0 -ao 
23.6 -6.4 
31.0 -0.6 
380  -1.6 

1915. I?lchsr. 
ITw- lo-. ::::I a: I ........... 1 

!a 
56 
80 
38 
30 

ll... .......... 
14.. ........... 
19.. ........... 
14. ............ 
l6.. ........... 
M... !A0 
l?... .......... 
18 ............. 
19... .......... 
Po.. ........... n. ............ 
11.. ........... 
PB... 8.6 
24.. ........... 
25.. ........... 
XI.. ........... 
a?.. ........... 
%. ............ ao... .......... ao.. ........... 

DM.l............. 

4.. ........... 
6.. ........... 
4.. ........... 
a... mo 

1w 
79 
41 
74 
56 
loo 

I%hI?d. 
0 

31.0 
24.0 
18.0 
15.0 
14.0 
Is. 0 
11.0 
9.0 

7.0 
6.0 
4.5 
4.0 
8.0 
6.5 
6.5 
6.0 
6.0 
5.5 
6.5 
5.0 
3.0 
3.0 
2.0 

11 0 
11.0 
8.0 

ao 

November.. ..................................................... 
December. ...................................................... 
January.. ....................................................... 
March. .......................................................... 
AMp" ............................................................ 

ay ............................................................. 
June 1-6 ......................................................... 

February ........................................................ i 

Inches. 

- 7  
- 6  
- 8  
- 1  
- 1  
- 2  
- 2  
- 1  
- 1  
-1  - 1.5 - 0.6 
- 1  + 3.6 

0 - 0.5 
0 - 0.6 
0 - 0.5 - 2.0 
0 

- 1  
+10 
- 1  
- 3  

......... ......... 

16 
42 
125 
63 
a? 
28 
44 
12 

............. ............. 6.0 s ............. 6.0 
9.. ........... 

10. 
11 ... 
12. ... 

.......... ............ 
17. ............ 23.0 
15 ............. 10.0 
10. ............ 19.0 

B... .......... 17.0 
!23... .......... 16.0 
24.. ........... 15.0 

a?... .......... 15.0 

30... .......... 
31 ............. 

m... .......... iao 
21. ............ iao 

.......... 

Tot al... 75.5 ......... 

76 
I 
65 
46 
26 
36 
79 

100 

Daily 
change. 

IncAu. 
- 1  
-1  
-1  - 1.5 - 1.6 
+ I  
- 1  
+ 9  
+20 
- 3  
- 6  
- 2  
- 3  

0 
-1  

0 
- 1  
-1  
-1  
+ 1  
0 

- 1  
0 

+ 1  
0 
0 - ......... 

The mean monthly temperature, the departure from 
the normal, together with the amount of settling and 
melting, and ercentage decrease o€ snow cover for sta- 
tions for whic E records are available, are given by months 
in Table 13. 
The figurea in the next to last column were obtained by 

addin to the de th  of snow on the ground on the first 

and subtracting from the sum thus obtaine the amount 
of snow which remained on the ground at the end of the 
month. For example: Tahoe City, Cal., Deccmber 1915, 
total fall during m o n t h 4 2  inches; on ground, fist. of 
month-3 inches; total=45 inches; on ground at end of 
month= 16 inches, therefore amount of settling or dis- 
ap earmce durin the month=% inches (See Table 12). 

difFerence between losses of snow b settling and by melt- 

B day o f the mont1 the total snowfall durin the month 

h e  values in t f e last column of Table 13 illustrate the 

ing. For example, in January the i osses by settling were: 
51 per cent at Tahoe. 
41 per cent at Tallac. 
47 per cent at Bijou. 
55 per cent at Marlette Lake. 

In April the losses by melting (actual disappearance) 
were : 

97 per cent at  Tahoe. 
100 per cent at Tallrc. 
100 per cent at  Bijou. 
36 per cent at Marlette Lake. 

~ ~~ 

Bljou, Cal. 

November ................................... 40.8 
Decambsr ................................... 32.2 
January ..................................... 25.6 
February .................................... 1 33.4 
March.. ..................................... 
April 1-20. .................................. 1 

-1. 2 
-1.4 
-4.4 
-4.4 
-4.8 
-6.0 

I I I I 

me. 2.-Dlegnunr of growth, mttling and disap 

ormedtlng. 8d1 lgurmlh  ( )give date of dbappetumw oiM8now. 

ance of the snow corn o m  tb 
Bhaded a r m  ahow depth nn&ded areaa w l t h  heavy line ahow (Mollllt Oimttllng 

Lake T a b  Basln E 1 6 .  
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oolnor 
ba. 

(11) 

I&. 
-a 64 
-0.64 

......... 

2 2  
am 
+%I 

+am 
+1.@ 
+em 
-L74 

+sea +a 71 
-1. a2 
+I. 11 

+a= 
4. !a +au -8.m --La 
4 . W  

-lo. 89 

The records of three stations coverin the snowfall 

to ascertain whether the thickness of the snow cover a t  
time of ita maximum depth for the season and the time 
of h a 1  disappearance were related; as to Tahoe and 
Bijou the resuh  were negative; a t  the high-level sttG 
tion, however, such a relationship was observed, as may 
be gathered from Table 14. 
TABLB 14.4howimg r e l a t h  of depth o d m u m  rnao to &td of $4 

conditions of the last three seasons have i! een examined, 

discrppsmanes at d( arlette Lake. 

week 
No. 

-- 
(u) -- 

1 
a 
a 
4 
II 
6 
7 

8 
9 
10 
I1 
la 
la 
I4 u 
l6 
1'1 
18 
19 
10 
P 

................... .......... 

YW. 

snow- 

(4) 

Inck.8. 
T. 
ai.0 

1.0 

9.5 

16.0 

3.0 
T. 

5.5 
2O.b 
18.0 
0.0 

120  
17.5 
1.0 
8.0 

3.5 
T. 
T. 
T. 

0.0 

0.0 

9.0 
0.0 

Date 
of mad- 
depth of 
cover. 

Watpo e.* -- 
(5) 

Inde8. 
0.0 

-- 
21 

o.ai 
a37 

1.14 

0.19 
T. 

.a73 
1.56 
1.57 
0.0 

0.84 
1.72 
0.09 
0.87 

0.61 
aO.36 
T. 
T. 

0.0 

0.0 

4 1.28 .......... 

1014 ..................................................... 
I916 ..................................................... 
l9lS ..................................................... Feb. 11 

MeBn 
mlnl- 

mum. 

(8) 

OF. 
a.o 
23.7 
27.0 

23.9 
8.0 

-0.5 
l a 7  

2a6 
23.6 
14.0 

-1.6 

15.1 
aa.0 
11.1 
24.9 
25.7 
24.3 
27.4 
a4.3 
28.9 

81.4 

a7.8 
8a6 

~ ~ 

%Of the 
Refarring to figure 2 we note that the set 

mow was more e shore 
stations. also &t on May 31 a t  the close of the season 
the de& of snow on the ground a t  that place was normal, 
i. e., 12 inches. 

adual a t  Marlette Lake than a t  

- 

&[7+8l. 

(9) 

OF. 

-- 
-- 

34.0 
81.1 
a4.5 

27.9 
17.8 
l3.1 
ao.7 

20.0 
28.8 
24.7 
14.0 

aS.0 
!a9 
25.5 
31.5 

33.7 
34.4 
35.9 
40.4 
38.6 
40.8 

89.0 
U.8 

b 

DENSITY OF SNOW OOVEB AT BUMPING LABE, WASH. 

Table 15 presents a series of weekly measurements of 
the density of the snow cover at Bumping Lake, Wash., 
together with a record of the temperature and precipita- 
tion during the time the density measurement9 were made. 
The measurements were made by Mr. J. H. Nelson, of the 
U. S. Reclamation Service. 

"his table is of special interest since it enables one to 
note the march of snow demit with the season and to 
observe the apparent effect of d e  changing weather con- 
ditions on the water content of the snow cover. .!l!he 
weekly de ths and densities of the snow cover, as gven 

Columns 2 and 3 of Table 15 refer to the snow layer at 
the time stated in the h t  column. columns 4, 5, 6, 7, 
8 and 9 refer to the current weather conditions of the 
week. The data in 
able, is obtained as 
ber 16, 1914, the 
17.5 inches and the 
17.5~0.151-2.54 inches, 
To this amount is added the total precipitation as snow 
during the week as entered in column 5, vis, 2.52 inches, 
making the water available had none been lost, 5.16 

in the tab P e, are the means of 10 separate measurementa. 

0.38 
a a  
0.37 
0.19 

1.12 
T. 

an 
1.56 
1.57 
0.0 

0.84 
1.72 
0.m 
0.87 

0.61 
0.36 
1.i7 
0.14 
0.07 

a.n 

1.28 
0.46 

TABLE 15.--dos3.ags depth and M t y  of anow cover and atmoaphsrie ebnditions during i t a  lye, at Bumping Lab, Wmh. (U. 6.l&clum&m &mice) 

38.7 
a o  
3x9 
a5.7 
!a. 7 
36.7 

35.4 
34.1 
35.4 
ao.6 

36.9 
35.9 
40.0 
38.1 

41.7 
44.6 
44.4 
66.6 
48.3 

49.8 

w.7 
6l.l 

weekmldtag- 

De&? .......................................................... 
14 ......................................................... 
al.....-.-.. ............................................... 
98 ......................................................... 

I snowlayer. 

l3.0 
11.7 
11.0 
21.0 

I%%? 

1915. 
Jm. 4 .......................................................... 

11.. ....................................................... 
la.. ....................................................... 
m.. ....................................................... 

rnl............. ............................................ 
a.. ....................................................... 
ls.. ...................................................... 
P.. ...................................................... 

m.1 ......................................................... 
15.. ...................................................... 
P.. ...................................................... 
29.. ...................................................... 

Apr. S ......................................................... 

8.. ....................................................... 

1914. 
NW. le. ........................................................ 

23.. ....................................................... 
m.. ....................................................... 

1916. 
Hay u ......................................................... am.. ....................................................... 

o. 151 a P a  am 

o.im 
a i7a 

am a 174 

0.118 

a416 

0.102 
0.226 

0.240 
0.235 
0. a46 
0. a73 
0.302 

0.m 
0.354 
0.808 

0.329 

0.888 

am 

0.108 

-~ _- 
PredpitatIon during week. I Temperature. 

(10 

Idsr. 
6.16 
as1 
1.98 

z38 
288  
4.73 

6.13 
7. I1 
9. a0 
1.46 

838 
u08 
10. a 
11.51 

11.63 
11.34 
11.85 
8 17 
6.36 

6.99 

la46 
7.64 

a. ea 

4 Partly rain. 

On the whole, the season of 1915-16 appeam to have 
been one of deep snows with an uncommonly thick cover- 

of snow on the ground most of the time, but not % o erwise remarkable. Lake Tahoe reached its maxi- 
mum summer level July 14, which is about 13 days 
later than the 7 - p ~  mean date. Since 1910 the maxi- 
mum summer levels have occurred 3 times in June and 
4 times in Jul . It seems that when the seasonal snow- 

ia July tban in June. 
fall is above t E e average the lake is more likely to crmt 

inches. Column 11 is simply the ain or loss week by 

Considering these weekly values of available water, it 
is noted, as might easily by inferred that there is a con- 
tinual oscillation up and down. The apparent lack of 
control exerted by the weather conditions on the water 
content of the snow layer, or more precise1 the lack of 

later appeam in the snow la er, waa not expected. Some 

week as shown by the entnes in co K umn 10. 

accord between the water precipitated an B that which 

further explanation will per K aps make our p3eaPing claw, 
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table, vjz, the record for the week 
16, 1914, shows that the depth of the 

Just 
of the snow there had been a raiii of 
few davs previous, there had been 
while the ground was bare it, was 

doubtless well saturated and unfrozen, a condition not 
favorable to the imniediate absorption of any siiow t,liat 
might melt during tlie daylight hours. The total de th 

had lain on the ground about 48 hours. In that time 
there was a diminution in depth of 9.5 inches. The 
water equivalent of this snow, assuming that it,s dtmsity 
was the same as when it fd, must have been about 0.S8 
inch, therefore if no evaporation had taken place the 
density of the remainin snow should have increased by 
at least that amount. 51 the beginning, the density was 
0.093. On November 16, it was 0.151, an increase of 
0.058 which multiplied by the total depth, 17.5 inches, 
gives 1.01 inches as the total increase, or a net increase of 
0.13 inch. These com utations seem to indicate a nielt- 

melted snow in the snow layer. 
Continuing a similar com arison for the succeeding 

diminisl~ed from 17.5 t.0 10.1 inchrs; tmhat there was no 
snow during the week but that n rain of 0.3s inch fell. 
The increase in density was from 0.151 to 0.212 or about 
6 per cent and this would be equivalent to 0 . G l  wtrt.er. 
Tho loss of water content during the week on account of 
diminution of depth, was howevc?r 3.64 inches, hcnce it is 
evident that the increase? in densit of the reninhing 

noted. During the t $ k I  week there was a further loss in 
the water content of the siiow although a sniaIl wnount of 
fresh snow was added to the olcl snow. Durin tho fourth 

snow of rather low cIeiisit,y. 'l'h tleptli of thc olcl hyer 
was increased by 2 inches, t.he density however, suffeis a 
diminution and tho wnt,er available shows a srnnll incriwc. 
A fall of 3 inches of siiow and revailing low boniperatures 

6th we&. During the rrest 4 weeks, viz, Decotlnber 28 
to January 18 inclusive, there was a fall of 60 inchns of 
snow which resulted in :~n iiicreasc. in the silow cowr 
from 11 to 37.8 inches; there was also a s l i  lit increase in 

9.20 inches or 6.53 inchas, an amount that is greater by 
1.84 inches than the increment of water precipitated as 
snow during the same time. A small part of this increase 
may be ascribed to the rain which fell on January 4, but 
the 

T E  eleventh week was one of low temperature, no prc- 
ci itation, and one altogether f avorabb to the conseryation 
o the snow cover, et it suffered a diminution of 4.S inches 
in thickness and a oss in t o h l  water content of 1.74 inches. 
The increase in density aniounted to about 2 p e ~  cent, 
not nearly enough to nffsct the loss due to the shrinking 
of the snow layer. Then followed two weeks of fairly 
heavy-snowfall, resultin in the greatest depth of the win- 

inches. From this point onward the depth diminished 
and the density increqed rather st,eadily, the greatmest 
density of the season being reached during the week that 
ended March 39, when, with a thickness of 17.2 inches, 
the density was 0.366. With a further diininution in 
depth to 9.8 inches the density fell to 0.329. N seem 
probable that some. wdm esm et? to and k ahm&ed by the 
ground when the thickness ofthe snow kyer is reduced to, 

incheswith a density of 0.151. 

of the snowfall during the week, was 37.0 inches an 3 it 

ing of the top layem o P the snow and the retention of t.he 

week, it is noticed that the K epth of the snow layer has 

snow layer only part1 accouiit,s for t P le loss of wnter h t ~ e  

week of the record there was a fall of 9.5 iiic a es of frcisli 

evident1 checked the loss o r wstar during the 5th niiil 

density mid the available water incretlsec P from 2.3s t.o 

eater part of it remains unexplained. 

? P 

ter, via, 45.3 inches, wit % a total water content of 13.09 

say, less than 10 inches. The diminution in density when 
an incrsase should have occurred, here observed has also 
been noted in the records for other stations, but it is evi- 
dently not a general phenomenon. 

The two entries for 1916 am the only ones available for 
.that year. They also show that the increase in density 
with age of the snow cover does not approach in any way 
the loss of possible wntcr due to shrinking of the snow 
cover; thus the density of the snow cover increased but 1 
per cent in the two weeks separating tlie measurements, 
whereas the depth diminished 55.7 inches. 

A su gestion as to what heccnnes of thewater repre- 

paper by Mr. Robert E. IIorton (fO), whereii? it is shown 

In 
Creek, of I e ew* Yo&, during tlie winter of 1903-4, the 
run-off varied from 12.35 per crnt in December, 1903, to 
329.6 per cent in April, 1904. 

Just how much water passes into the atmosphere by 
evaporation from a snow cover for the dry region west Q€ 
the Rocky Mountains is not yet certain. 

sented % y the shrinkage of the snow cover is found in a 

that the percentage of 
run-off in streams, varies veiy 
and late s ring months. 

EVAPORATION OF SXOW. 

European observations on the subject of the evapora- 
tion of snow gr~nerally seem to indicate that the amount 
of evaporation from a snow layer is small. Observations 
by Westinann (8, 9 )  point to a daily masimum value of 
2 to 3 mm. (=@.OS to 0.13 inch) under favorable condi- 
tions. He remarks on thc cxperiments: 

We have attempted to measure the evaporation of a mow cover in 
the following manner: Some slices of snow 15.5 by 22 cm. square on 
the surface and about 4 cm. his$ were cut out and placed in basins 
of the same dimensions. The basins. with white enameled inaide sur- 
faces, were placed in the snow cover in such manner that the surface 
of the snow contained waa in the eame plane aa the surface of the Bur- 
rounding snow cover. It may be assumed that the evaporation and 
condeneation were the eame at the surface of the snow in the basins 
as at the surface of the sumomding snow cover. To measure the 
evaporation, the basins were weighed each day at noon during the 
month of February and the larger part of March. Afterwards the 
measurements were enerally more frequent, the sanplee of mow 
having to be renew2 because of the ease 114th which they liqnified, 
because of the warm weather and strong insolation. Often it waa im- 
possible to avoid melting. The evaporation measured was then the 
sum of the evaporation of the snow which remained and of the water 
from the melted snow. "he measurements of evaporation in March 
and A ril, being in part affected by this error, do not re resent, it is 
true, &e evaporation of snow, but are the hiBher limita of &a quantity, 
and thus have a certain value, ance these lunita are very low. 

SUMMARY. 

It seems well established that the density of fresh snow 
is least in midwinter and great&, in late spring and that, 
in genord, t?he density increases with t8he temperature, 
but the tendency for precipitation to occur in the form 
nf rain or sleet' with temperatures above freezing adas 
to the uncertaint of density measurements when the air 
temperature is a t ove freezing. It is believed that the 
error in density measurements with surface temperatures 
above 32'F. is greater and more frequent than is gen- 
erally supposed. 

The density of a snow covur, otmlier circumstances as to 
weather being equal, is fairly uniform, as shown by the 
intensive snow surveys made in the West within the last 
fcw yonix It menis well established, however, that, 
due to basic climatic differences, higher densities are to be 
expected in the Northeastern States than in the semiarid 
States of the West and Southwest. 
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There is urgent need of accurate determinations of the 
loss of snow by evaporation in the Far West of the 
United States, and also of discha e measurements in one 

snow and the contem ranwus precipitation. !here is 

the soil is frozen, and particularly as to whether or not 
the soil is frozen at the time the h t  enduring snow cover 
of the season covers the soil. 
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trations here are from French sources only, which re- 
minds us that tho chiof meteorolo ical editor of the 

cation in France. 
Pagcs 21 to 43, inclusive, begin with graphs of pressure 

temperature, relative humidity, and winds at the Centrd 
Observatory, Peking, for the month in hand, in this case 
November, 1916. These are followed by daily values at 
Peking for the following elements: 

journal, Mr. Pin-Jen Chang, receive cf his European edu- 

Pressure: Mean, maximum, minimum, range (mm). 
Temperature: Mean, maximum, minimum, range, for Sir ("C). 
F'reci itation (mm). 
Clou&: Amount (per cent). 
Winds: Direction, force (14%). 
Humidity: Relative: va or reasure (mm.). 
Ground temperaturea at gept\a of 30 cm., 60 cm., 100 cm.; etc. ("C.). 
Ground water tem erature ("C.). 
General notea on tge weather and sky (international meteorological 

eymbola). 
The nest 16 ages contain shorter tables giving daily 

morning and a P ternoon observations of: Pressure; tem- 
perature; relative humidity; wind, direction and force; 
state of the sky or weather at the following stations: 


